This paper reports the results of a pilot project in which the authors developed rubrics for assessing information literacy in the disciplines and examined whether rubrics are a feasible and effective method for librarians to assess their students' information literacy skills. We developed rubrics for capstone classes in chemistry and psychology based on benchmarks appropriate for each major. We then used the rubrics to assess the research and information literacy skills the students displayed in their papers or projects.
INTRODUCTION
This research project addresses an ongoing need at Utah State University and many other universities to assess student learning outcomes. Currently librarians at Utah State University (USU) use various assessment methods to evaluate students' information literacy skills. Librarians compare results from pre and posttests, examine student's written products, such as bibliographies and research papersprimarily from English 1010 and 2010 classes, and administer student evaluations in order to gauge the effectiveness of library instruction sessions. We have also begun using rubrics to evaluate students' information literacy skills. Rubrics are scoring mechanisms that instructors can use to define a range of criteria to assess student work as evidence of learning. Rubrics typically contain a defined set of benchmarks for what the student should know or be able to do. This paper reports the process and results of a FOCUS ON ASSESSMENT [ARTICLE] pilot project to use rubrics to assess information literacy in the disciplines. The authors developed rubrics for capstone classes in chemistry and psychology, based on benchmarks appropriate for each major. They then tested the feasibility of using the rubrics to assess the information literacy skills students displayed in their papers or projects.
The long-term goal of the project is to determine the viability of librarians providing rubrics to academic departments and adapting them in collaboration with teaching faculty. Individual faculty members or departments could then analyze their students' work according to a tested and standard format. Ideally, creating and using the rubrics would establish a standard method of assessing citations and other elements of students' work to evaluate research skills and abilities to analyze information, which are required for academic success and life-long learning in the 21 st century.
At this point in the project, the authors sought to evaluate the feasibility of librarians developing and using discipline-specific rubrics to assess students' information literacy skills as reflected in a research project for capstone courses.
REVIEW OF LITERATURE
Applying rubrics to assessment of research skills and information literacy efforts is fairly new in academic libraries, as judged by the literature (Oakleaf, 2008) . There is, however, a selection of studies reporting the use of rubrics to assess components of information literacy. Rubrics have been used to evaluate an inquirybased first-year library instruction program (Emmons & Martin, 2002) . The authors describe the process of creating a rubric to assess research essays from an introductory English class. The authors sought to review the bibliographies for the number, variety and accuracy of sources as well as the ways the students were using the cited sources in their papers. The authors created a matrix-style rubric based on the above criteria. The rubric furthers the authors' goals of quantitatively assessing the bibliographies and establishing a method for assessing the students' papers and baseline data. Rubrics were also used to assess projects from a required freshman course with a significant information literacy component (Knight, 2006) . Knight created a rubric in order to evaluate the annotated bibliographies created by students in an introductory English class and found that a rubric can be useful for assessing students' information literacy competencies. Knight also found, however, that the creation and application of rubrics can be time-consuming and that rubrics are not ideal for assessing all types of criteria. Diller and Phelps (2008) assessed elements of e-portfolios using rubrics. Librarians participated in a university-wide assessment of students' e-portfolios, using rubrics that were created by a university committee to evaluate the students' e-portfolio materials according to a set of outcomes. The authors reported the results of using the rubric to assess the communication and information literacy outcomes within the e-portfolios. They found that the reliability tests confirm the value of using rubrics to assess student work. Rubrics were successfully used to assess the outcomes of a for-credit library course (Choinski, Mark, & Murphey, 2003) . The authors describe the process of using a rubric to evaluate students' reflection papers. A rubric used by the course instructor to assess students' papers assessed the students' reflection papers for outcomes tied to the Association of College and Research Libraries (2000) Information Literacy Competency Standards for Higher Education. The authors found that several rubric items needed to be revised, but that the process was not difficult and that use of rubrics was an effective assessment method for their instruction program. D'Angelo (2001) described using a rubric as one element to assess the learning outcomes of a course in Integrative Studies. The rubric was used to score student essays according to specified information competencies. The authors conclude that the use of a pre-and post-assessment tool and the rubric yielded a large amount of useful data. Lastly, Oakleaf (2007) The authors used the criteria Excellent, Good/ Adequate, Needs Work, and Not Evident. They used the category Not Evident, with a score of zero, based on their experience with the English 1010 rubric created by USU librarians, even though some have found it most expedient to have only three categories so as to avoid "splitting hairs" (Franks, 2003) . For the English 1010 rubric the authors initially included only the first three categories, but ran into the problem of whether to give a paper a score of 1 or of 0 if the element being assessed was not present. They also gathered feedback by sending copies of the draft rubric to the two faculty members whose classes would contribute papers. The two returned the rubrics with their comments about criteria that were or were not relevant and with additional benchmarks to be considered. The authors incorporated their feedback through two rounds of rubric revision (see Appendix A for the Chemistry rubric).
The first chemistry course whose projects the authors reviewed, Chemistry 4990, Undergraduate Seminar, was taught by a faculty member who had previously brought his classes to the library for instruction sessions. Based on the relationship the Chemistry librarian had developed with the faculty member, the authors approached him about running the pilot program with his capstone class. He was intrigued by the idea of using rubrics as a scoring mechanism to assess the students' research skills. In the past, the class had done a literature search, which was separate from the topic for their final presentation. The final presentation was often tied to their own research. For the semester during which the authors were testing the rubrics, the librarians and the professor developed a lesson plan whereby the students would begin the semester by conducting a literature review on their presentation topic. Students would conduct a literature search, looking for review articles and background on their research topic, use SciFinder Scholar to identify research relevant to their topics, and use Web of Science, if relevant, to identify recent citations to articles they chose from SciFinder. They were required to list five sources. If the students wanted to cite a freely accessible web site, they were asked to explain how they evaluated the site. Students were assigned to write a one-to-two-page paper explaining how they found their sources and why they chose the five key citations they would include in their literature review. In the library instruction session, the professor distributed copies of the rubric and reviewed it with the students. The chemistry liaison librarian demonstrated how to search the SciFinder Scholar and Web of Science databases.
The second chemistry course that participated in the pilot project was Chemistry 4890 (Chem 4890), an undergraduate biochemistry seminar. When the faculty member scheduled a library session for the semester during which the authors were working on the rubric assessment, they approached him about evaluating his students' papers according to the chemistry information literacy rubric they were developing. The literature search assignment for Chem 4890 asked students to write a one page report outlining both their search process and their thoughts about revising their search (such as which techniques worked best in using the databases, how they refined searches to get more relevant results, and any frustrations). The students were required to use more than one library database, list all citations they investigated-with the exception of review articles, and include citations up to the present time. The faculty member would grade their reports on content, grammar, appropriateness of sources, and thoroughness and accuracy of citations. The faculty member also noted that he planned to incorporate the librarians' rubric score into the students' grades for the assignment.
Psychology
When choosing the second department to work with for the pilot project, the authors chose psychology for two reasons. First, the professor who typically teaches the capstone course had a long-standing relationship with the library and the authors felt that he would be amenable to working on a pilot project with his course. Secondly, the psychology librarian suggested that the research assignment for the capstone course would be suitable for a scoring rubric. When the authors spoke with the professor about the pilot program using a rubric, they learned that he was not teaching the capstone course during the upcoming semester. He introduced them to the two graduate instructors who were teaching the classes. The instructors were agreeable to working with the librarians to develop a rubric and to provide copies of their students' papers for assessment. The benchmarks were developed using the same process described above. The authors sent copies of the draft rubric to the two graduate instructors who reviewed the benchmarks and objectives and provided ideas and suggestions for refining the objectives (see Appendix B for the rubric).
The psychology course, PSYC 3500, covers research methods in psychology. The course goals charge students to "understand and apply the fundamentals of the scientific research process and research methods in order to produce a research proposal that is methodologically and logically sound." Students choose a research study that they theoretically would pursue and write an introduction to the study including a summary and review of the literature related to their research questions. Students must use at least fifteen sources.
RESULTS
The chemistry papers were each scored by two librarians and the psychology papers were scored by a librarian and a library teaching assistant. All had worked with rubrics on previous library assessment projects and were familiar with scoring rubrics. Due to the nature of the assessment being a pilot project and the limited number of library staff members available to score the rubrics, the authors did not conduct a norming review specifically for this project.
After the authors received the students' projects and reviewed the rubric criteria, they realized that not all of the criteria could be scored based on the projects that they had collected. For Chemistry 4890, they received 13 papers. The authors decided that they could not sufficiently score two of the criteria on the rubric. The first criteria, "Effectively search the chemical literature and retrieve background information relevant to the project" (which has the specific criterion to "Find chemistry-specific sources of background information such as encyclopedias, treatises, compiled works, and review articles, if relevant") was not expected to be covered with this assignment, as it refers to finding background sources. The authors also did not score element 5, which refers to synthesizing and applying information into a more formal presentation or paper ("Read, digest and synthesize the information that is found"). Therefore, the authors scored elements 2, 3, 4, and 6, for a total possible score of 12 points. An "excellent" example of each element received the maximum score of 3 points, a "good/ adequate" example received a score of 2, "needs work" received a score of 1, and "not evident" yielded a score of 0 points. The average score overall was 9.2. The rubric element with the highest average score of 2.9 was element 4, "Evaluate websites and other information resources." The lowest scoring element overall, with an average score of 1.5, was element 3, "Augment research by pursuing both cited references in relevant papers and more recent papers that cite those relevant papers." This rubric element also had the widest variation. Table 1 shows the average scores for Chemistry 4890 by rubric criteria (the maximum score for each criteria is 3).
Likewise for the papers from Chemistry 4990, the authors did not assess element 5 of the rubric, "Read, digest and synthesize the information that is found." The maximum number of points, therefore, was 15. The average for the papers (N=10) was 13. Students consistently received high scores for the rubric elements 1, 2, 3 and 4. There was one outlier, paper #4. Element 6, "Follow appropriate protocol to cite information sources and acknowledge copyright for graphs, charts, or other material from published sources," consistently received a slightly lower score of 2 on average, compared to 3 for the other elements which were scored. Table 2 shows the average scores, by rubric criteria.
For the papers from the two psychology courses, the two scorers rated the papers (N=26) individually and then averaged the scores. The authors did not score the first element in the rubric, "Define a research topic and determine the extent of information needed," as this criterion did not apply to the specific assignment of this capstone class. The resulting scores for each individual element fell between 2 and 3 points. The total number of points possible was 24, and the scores for the papers ranged from 20.5 to 23.5, with an overall average of 22.2.
CONCLUSION
The results of this exploratory study did not reveal the cross-section of scores that the authors had expected to see. Based on this pilot study, they cannot discern if the students did perform at the high end of information literacy skills that the authors were measuring with the rubrics or if the authors need to modify the rubrics criteria or scoring. Further study will help the authors determine if the fact that many scores seem to cluster at the high end of the scale, around 3, is a result of configuration of the rubric, the way the rubrics were used to score the projects, or the students' genuine information literacy skills.
Since the authors found less variation than expected, they might need to adjust the rubric, perhaps by reviewing the specified elements or the number of objectives, or by using a larger scale and separating the criteria into 5 scores instead of 3. For future studies, the authors will likely modify the rubric according to the specifics of each capstone assignment to reduce the instances when rubric elements were not able to be scored because they did not fit the specific assignment criteria.
The small class sizes for the capstone classes at USU make it difficult to gather a large sample of projects or papers in a short time to score against the rubric. Compared to the scores from a selection of papers from English 2010, a sophomore level English class, as reported in the USU Merrill-Cazier Library's Assessment Report (Holliday, 2008) , the range of scores was much wider, as shown in Table 3 . The wider range of scores in the English classes could be due to any of several factors: the structure of the rubric, the fact that the 2010 class is an entrylevel general education class, or the relatively larger number of papers being scored (N=226). Again, more research with the chemistry and psychology rubrics might determine if the difference was due to the structure of the rubrics or to differences between the skills of students in an introductory class versus a capstone class. The authors will also need to test the rubrics with other student assignments in the capstone courses or test rubrics in other disciplines which include research projects. In addition, in the next step in the project the authors will also attempt to involve faculty more closely with adapting and using the rubrics to score student projects.
One of the long-term goals is to work with departments and faculty members to develop rubrics they can use to assess their students' information literacy skills over a longer time frame. While the faculty members the authors worked with on this project expressed interest in information literacy and in assessing the information literacy skills of their students, the authors did not reach the point where the faculty members or graduate students were using the rubrics themselves. The authors think rubrics offer a promising and important method to assess the information literacy skills of today's students and that this pilot program warrants further study. 
